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Problem to be solved: To provide an electronic mail translating 
method which is improved in translation precision and made easy 
in check operation for transmission, by converting a recognized 
document into the language of the transmission country by 
inference using the inference rule of a knowledgebase. 
Solution: Word recognition (S31, S32) of an inputted document 
using the word dictionary of the knowledge base, syntax analysis 
(S33, S34) using the grammatical dictionary of the knowledge 
base, and meaning analysis (S35, S36) using the meaning 
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transmission country through the Internet under communication 
control (S5-S10). 
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(54) [Title of Invention] Method of Translating Electronic Mails 

(57) [Summary] 

[Problem] Conventional methods of translating electronic mails required substantial editing 
before and after processing as their accuracy was insufficient. Furthermore, as they were 
separated programmes, they lacked integrity with the [(e-mail)] system. 
[Solution] Firstly, an bffrj^i^i^^ 

(S2). The document is recognised through the following sequence: vocabulary recognition 
using the vocabulary dictionary component of the "Knowledge Base" (S3i, S32); syntax 
recognition using the grammar dictionary component of the "Knowledge Base" (SSs, S34); and 
semantic analysis using the semantic dictionary component of the "Knowledge Base" (S35, 



S36). The recognised document is then translated using the inference rules component of the 
"Knowledge Base" into the language of destination (SS?, SSs, S39). The document thus 
translated is generated and checked (S3io, S4) before being transmitted to the destination via 
internet through communication administration system (S5 - SIO). 

[Scope of the Patent Application] 

[Application Item 1] In the electronic mail system that translates the original documents into 
the language of the destination through a translation system |6f6rg'yrlms^ ' 
dSfeiimSytS te^ 

This translation system has a unique method of translating the electronic mail into the language 
of the destination. Firstly it conducts original language sentence recognition using the 
vocabulary dictionary component, the grammar dictionary component and the semantic 
dictionary component of the "Knowledge Base". The document thus recognised is then 
translate d into the language of the destination using knowledge-based inference rulg s^ 
[Application Item 2] 

In the electronic mail system that translates the original documents into the language of the 
destination through a translation system li|fofe tra^^^ 
dj^Snaii^ ^iaJiiiterhet : 

This translation system applies fuzzy-inference to the input document in order to discard 
ambiguities from its vocabulary and syntax. Sentences thus extracted are then recognised 
through a syntax analysis using the grammar dictionary component of the "Knowledge Base" 
and a semantic analysis using the semantic dictionary component of the "Knowl edge Base". 
The document thus recognised is then translated into the language of the destination. 
[Detailed description of the invention] 
[0001] 

[Technological categorisation of the invention] This invention concerns the electronic (E) mail 
system by which electronic mails written in the original language are translated into foreign 
languages by a translation software before being sent overseas through the internet. It also 
concerns a method of translating electronic ma jls^from the original language into foreign 
languages. 
[0002] 

[Conventional technology] Methods of automatic translation for translating electronic mails 
from the original language into foreign languages include the transfer method, the direct 
method, the pivot method and the combination of these methods. 




[0003] The transfer method involves intermediary for each language: the translation is done by 
using two intermediaries. For example, when translating from English to Japanese, or from 
French to Japanese, a unique intermediary is produced in each process. As to the methods of 
sentence analysis, case-oriented analysis is often used for Japanese. In the case of English, 
inflectional morphological grammar is often used. 

[0004] Figure 8 describes, by an example, the structure of a translation system using the 
transfer method. The original language A in this example is Japanese. A sentence in language 
A, "Asu wa hare deshou" is being translated into the destination language B which, in this case, 
is English. The original sentence is processed by a Japanese syntax analyser using the 
vocabulary dictionary (C) and the grammar dictionary (D). The sentence is then processed by a 
syntax -semantics analyser (E), which produces an intermediary (F). The intermediary is a 
combination of "asu wa", "deshou" and "hare". 

[0005] The intermediary (F) is then translated into an English intermediary (G), which is a 
combination of "tomorrow", "it will" and "fine". This intermediary (G) is then processed by 
expression generator (H) using dictionaries (C) and (D). The sentence thus generated in 
destination language B reads "It will finetomorrow [sicf. 

[0006] Figure 9 describes translation method using transfer, direct and pivot methods in 
combination. As described above, transfer method generates unique intermediaries F and G 
other than the original A and the destination language B. 

[0007] The direct method translation translates the original text word by word and then 
shuffles the translated words. Pivot method generates only one intermediary (I) irrespective of 
the language of the original before translating it into the destination language. Both are inferior 
to the transfer method in terms of accuracy. 

[0008] There are methods that combine the three methods discussed above in order to enable 
complex translations. 

[0009] The translation softwares currently available are equipped with an interrelational text 
editor based on one or more translation methods described above, user-programmable 
dictionaries, word-by-word equivalents memoriser, translation administrator, pattern translator 
and so on. They are equipped with on-line translation functions. The features of this 
translation system include: 

(1) The main dictionary that contains 80,000 English-to- Japanese translations and 90,000 
Japanese-to-English translations. The ample vocabulary enables it to produce colourful 
translation results. 



[0010] (2) Technical dictionaries list 1,300,000 words categorised in 34 subjects, catering 
users' specialty fields. 

[001 1] (3) A user interface designed to reduce complicated operations and unnecessary 
functions simplifies the operation when translating. 
[0012] These are some of the features of this system. 
[0013] 

[The Problems this invention attempts to address] Figure 10 describes the process of 

translation by conventional systems. Pre-editing of the original document is required in order 

to make it recognisable and translatable by the computer. The pre-edited sentences thus 

obtained are then translated into a foreign language by the system. The translated sentences are 

then checked by the user to correct any spelling or grammatical errors (post-editing). The ( 

sentences thus corrected are used in the electronic mail to be transmitted. 

[0014] As described above, conventional translation systems required substantial manual 

works. As a result, much time and effort are required before a document can be transmitted to 

the destination. 

[0015] Ambiguous sentences are particularly susceptible to translation errors. Consequently, 
pre-editing of the document in order to eliminate ambiguities may take much effort. 
[0016] Furthermore, conventional translation systems are limited in terms of vocabulary 
(number of languages that can be translated and/or subject areas of specialised terms), thus 
leaving the accuracy of translation results unsatisfactory. 
[0017] Furthermore, ^i|^^3|p^§am|iai^^ 
sji^tems^^^siSS^ 
u^. 

[0018] The objective of this invention is to increase the number of translatable languages 
while at the same time improving the accuracy of translation, in order to reduce the necessity of 
checks by the users before transmission. 

[0019] Another objective of this invention is^|#pb>Sifelite'^ t 

maffi^d/^SliStMn 7 

[0020] 

[Measures to solve the problem] This invention is a translation system within an electronic 
mail system that translates a document the user wrote in his or her own language into the 
language of the destination before transmitting it via internet. The translations are conducted 
as follows: firstly it conducts original language sentence recognition using the vocabulary 
dictionary component, the grammar dictionary component and the semantic dictionary 



• 



component of the "ICnowledge Base"; the document thus recognised is then translated into the 
language of the destination using knowledge-based inference rules. 

[0021] This invention is a translation system within an electronic mail system that translates a 
document the user wrote in his or her own language into the language of the destination before 
transmitting it via internet.- This translation system applies fuzzy-inference to the input 
document in order to discard ambiguities from its vocabulary and syntax. Sentences thus 
extracted are then recognised through a syntax analysis using the grammar dictionary 
component of the "Knowledge Base" and a semantic analysis using the semantic dictionary 
component of the "Knowledge Base". The document thus recognised is then translated into the 
language of the destination. 
( [0022] 

[Practical application of this invention] 

(Practical application: Example 1) Figure 1 illustrates a process of implementing this invention 
in an electronic mail system. 

[0023] Firstly, the user uses his or her terminal to input a document in his or her own language 

(SI). lipi^iSilal^ 

[0024] The selection of the destination is done by a dialog box displayed on the user's screen 
(sample screen image is given in Figure 2). The user selects the country of destination from the 
list displayed on the screen. 

[0025] Secondly, the document inputted at S 1 above is translated into the language of the 
destination (S3). The user then checks the translated document (84). When the user finishes 
checking, he or she clicks on a "transmit button" (the "ON" GUI button illustrated in Figure 2) 
^ to send the document to the destination (S5). 

■J' [0026] Before starting transnfiission of the document, the computer connects to the provider to 

request transmission (S6). The provider, upon receiving such request, attempts to establish a 
connection with another provider in the destination country (S9). The provider regulates the 
communication via internet by certain protocols (S7) as does the destination's provider (S8). 
When the conununication is successfully established, the document is transmitted. The 
document is received by the destination's terminal through the destination's provider (SIO). 
[0027] In this way, this invention achieves integration of the translation and electronic mail 
systems. The user may simply select the destination from a list of countries provided by the 
system when sending the document to have the document automatically translated into the 
language of the destination. The user then needs only to check the translated document and 
click the transmit button to communicate via internet. 



[0028] Incidentally, the translated document may be transmitted by means other than engaging 
providers. The alternative means include connecting the sender's and receiver's terminals by 
LAN or WAN, via ISDN or digital network or any other means of communication. 
[0029] Figure 3 describes the translation process within the aforementioned system. In 
relation to Figure 1, the process forms the step S3 of steps SI -SIO described therein. 
[0030] The step S3 above is a translation process using the vocabulary dictionary, grammar 
dictionary, semantic dictionary and the inference rules provided in the "Knowledge Base". The 
first procedure of the step is to refer the words in the original document to the vocabulary 
dictionary, which is capable of learning past references, (S3i) and recognise them individually 
(S32). 

[0031] Secondly, it analyses the grammar by referring to the word patterns to the grammar 
dictionary, which is capable of learning past references, (S33) and recognise the syntax (S34). 
This recognition yields sentence patterns based on the grammatical rules. There may be 
several patterns possible for one sentence. 

[0032] For a grammatically ambiguous sentence, it is necessary to select one from the several 
possible sentence patterns. In order to do this, a semantics dictionary is called for to provide 
semantic information for the document. According to that information, the process eliminates 
semantically unsuitable sentence patterns (S35) and recognise the document semantically (SSe). 
[0033] In the process described above, it may become necessary to rerun the vocabulary 
reference, vocabulary recognition and/or syntax analysis over again. 

[0034] The sentence thus recognised in terms of its vocabulary, syntax and semantics, is then 
translated by an expert system using inference rules of the knowledge base, which is capable of 
learning past references (S37). If the inference rules are capable of translating the document, 
the document is translated into the destination's language (S38), and a document for 
transmission is generated (SSg). 

[0035] The foregoing example is a translation process from the original language to the 
destination's language. The process involves natural language recognition, i.e. vocabulary, 
syntax and semantics recognition and analysis using dictionaries in the "Knowledge Base". An 
expert system translates the recognised document by inference. The inference translation used 
in this process yields better accuracy than the intermediary-based transfer and other 
conventional methods. This advantage reduces the need of manual editing works both before 
and after the translation. 




[0036] Another advantage of this knowledge-based method is that it is possible to extend 
vocabulary and specialised term dictionaries. At the same time, the system is capable of 
translating between more languages than it was possible before. 

[0037] In addition, the "Knowledge Base" features dictionaries that are able to learn from past 
references. This feature improves accuracy and efficiency of both the recognition and the 
inference processes. 

[0038] (Practical application: Example 2) Figure 4 is another example of the practical 
application of this invention. This corresponds to the Step S3 of the translation process 
described in Figure 1 above. 

[0039] In this example, translation process S3 is divided into the following: The system 
conducts stmcture analysis of the input document (S3i); Fuzzy-inference discards ambiguities 
from the input document to yield a computer-decipherable document (S32); Fuzzy-inference 
referred to above discards ambiguous words (if necessary, it may refer a word to the 
vocabulary dictionary of the "Knowledge Base" (SSs); The sentence thus trimmed (or 
extracted) is recognised (S34); 

[0040] The system then conducts a natural language analysis in terms of syntax (S35, S36); and 
semantics (53?, S38). 

[0041] The document thus recognised in terms of vocabulary, syntax and semantics is then 
translated by using translation dictionary. If the translation is difficult (S39), the document is 
returned to the fuzzy recognition process (S32) in order to yield translatable sentences before 
another attempt for translation (S3io). 

[0042] While this translation process is running, the translated document is referred to the 
"Knowledge Base" for an analysis of vocabulary, grammar and syntax to sort the order of 
translated words (S3u). 

[0043] The following is a detailed description of the process by which the computer discards 
ambiguities from the original document to yield decipherable sentences, 
[0044] The sample input document reads "Hutatsu no buzoku ga sunde iru shimani, hitori no 
senkyoshi ga tochaku shimashita (A missionary arrived on an island where two tribes were 
living)". Firstly, the computer chooses one of the following three conditional Rules that may 
best help recognising the sentence. 

[0045] (a) Condition: "if the sentence is decipherable by the computer". Result: "The 
computer recognises it". 

[0046] (b) Condition: "if the sentence is not decipherable by the computer". Result: "The 
computer discards part of the sentence". 




[0047] (c) Condition: "if the sentence is not decipherable by the computer", Result: "The 
computer refers the sentence to the Knowledge Base". 

[0048] If the sentence is decipherable by the computer, the computer selects Rule (a) above, 
and recognises it. If the sentence is not recognisable, the computer deciphers it. If the sentence 
is not decipherable, the computer selects Rule (b) and apply max-min analysis to the sentence. 
If the sentence's probability of success is high, the computer deems it as decipherable and retain 
the sentence. Otherwise, the computer discards the sentence. Rule (c) concerns sentences that 
are not computer-decipherable because they contain phrases or words that are unknown to the 
computer. The computer refers such phrases and words to the (learning) vocabulary dictionary 
to conduct vocabulary searches. 

[0049] The following example uses well-known [Mamudani(?)] method of fuzzy-inference. In 
this example, a condition (e, Ae) is fed to Rules (a), (b) and (c). The results of the inference are 
AUl, AU2 and AU3. AU is the centre of gravity yielded by overlaying the three results. 
[0050] In this example, the sample sentence above is placed on a matrix as follows: 
[0051] [Table 1] 



u= 




1 


Senkyoshi ga (A missionary) 


1 


Tochaku shimashita (arrived) 


-0.9 


, (comma) 


0.1 


sundeiru (living on) 


0.6 


shimani (an island) 


0.8 


hutatsu no buzoku ga (two tribes are) 


-0.1 


hitoride (alone) 


-0.9 


. (full stop) 



[0052] Figure 5 illustrates how the [Mamudani] method analyses the above matrix. As shown 
in the figure, one of the "fuzzy-labels", i.e., PB (positive big), PM (positive medium), PS 
(positive small), ZO (zero) or NS (negative small) are attached to each phrase. These labels are 
standardised as a set of trapezoids on a base of -6 to 6 (the standardisation allows a common 
usage among many different fuzzy variables). 

[0053] Figure 6 illustrate the above by triangular continuous functions. Figure 7 is a max-min 
chart which shows the clear areas where phrases are either retained or discarded. 



[0054] The shaded areas (from 0.1 to -0.1) in Figure 7 is the area where the computer can not 
determine whether or not to retain the phrase. Phrases that fall into this area are considered 
under Rule (c) above and are referred to the "Knowledge Base" (the area is called "Knowledge 
Base zone".) In this example, the result of this process is "Senkyoshi ga hutatsuno buzokuga 
sumu shimani tochaku shimasita (A missionary arrived on an island where two tribes were 
living)." 

[0055] The second practical application of this invention as illustrated above allows the 
computer, upon receiving an ambiguous input document, to discard ambiguous words and 
phrases by fuzzy-inference to yield a document suitable for translation. The document thus 
yielded is then put to translation, thus improving accuracy of the translation. It also reduces the 
works needed by the users to check the translation. 

[0056] The translation referred to above may be conducted by an expert system which applies 

inference rules for the translation of the document into the language of destination. 

[0057] 

[Benefit of this invention] This invention recognises an input document through vocabulary 
recognition, syntax recognition and semantic analysis using the respective dictionaries of the 
"Knowledge Base". The recognised document is then translated, using the inference rules of 
the "Knowledge Base", into the language of the destination. The advantage of this system is as 
follows: 

[0058] (1) Knowledge-based document recognition and inference allows translations between 
more languages than before. 

[0059] (2) Document recognition and inference improves accuracy of the translation. 
[0060] (3) Improved accuracy of translation reduces the necessity of checking work by the 
user, 

[0061] (4) The user may send a document in the destination's language by simply inputting an 
original document, selecting the destination's language and then conducting simple checking 
work. Thus the integration of electronic mails system [(and the translation system)] is more 
advanced than before. 

[0062] Furthermore, this invention improves accuracy of translation by discarding ambiguities 
from input documents by using fuzzy-inference. 

[Brief explanation of figures] 

[Figure 1] Order of processing electronic mails in the practical implementation of this 
invention. 

[Figure 2] An example of screen display image on the sender's terminal. 



[Figure 3] Translation process of the "practical application of this invention: Example 1" 
above. 

[Figure 4] Translation process of the "practical application of this invention: Example 2" 
above. 

[Figure 5] Document decipherment using fuzzy-inference employed by the "Example 2" 
above. 

[Figure 6] An example of "membership function" used by the "Example 2" above. 
[Figure 7] Areas where the computer determines whether or not to discards the phrase. 
[Figure 8] A conventional translation system using the "transfer method". 
[Figure 9] Three conventional methods of translation. 
[Figure 10] Process of translation by conventional methods. 
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Practical implementation of this invention 
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Figure 5 

Document Decipherment Using Fuzzy Inference 
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Figure 6 
Membership function 



Figure 7 

Areas where the computer determines whether or not to discards the phrase. 
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Figure 8 



A conventional translation system using the "transfer method". 
(Concept chart) 
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Figure 9 

Three conventional methods of translation. 
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Figure 10 

Process of translation by conventional methods 
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